Mechanism of decrease of protein synthesis by sodium cyanate in murine P388 leukemia cells.
Sodium cyanate is a selective in vivo inhibitor of protein synthesis in a variety of mammalian tumor cells without a corresponding effect on the normal tissues of tumor-bearing animals. The in vivo decrease of protein synthesis observed 4 h post-NaOCN i.p. administration in the murine P388 leukemia cell cannot be explained by decreased amino acid pools in the mouse peritoneal cavity. In addition, the decrease in protein synthesis observed with NaOCN in isolated P388 cells was shown not to be secondary to (a) alterations in the kinetics of amino acid transport or (b) effects on total nucleotide pools. The incorporation of [14C]phenylalanine in P388 cell-free lysates from NaOCN-pretreated mice was significantly decreased to approximately 55% of control lysates in the presence of exogenous amino acids. The addition of exogenous calf liver tRNA to the lysates did not alter this result. However, no difference was observed in polyuridylic acid-directed [14C]phenylalanine incorporation into polypeptides in micrococcal nuclease-treated P388 lysates from NaOCN-pretreated or control mice. Quaternary initiation complex (48S) formation and mRNA synthesis were found to be significantly decreased by 35 and 38%, respectively, in P388 cells from NaOCN-pretreated mice. DNA synthesis was decreased by 66% of control at 1 h and 62% at 4 h post-NaOCN i.p. administration. No apparent effect with NaOCN was observed on total RNA synthesis in P388 cells. These results suggest that the decrease in P388 cell protein synthesis observed with NaOCN in vivo appears to be due to alterations manifested in the synthesis of cellular mRNA and protein synthesis initiation processes. NaOCN does not appear to affect the P388 cell ribosomal machinery, tRNA, or protein synthesis elongation processes.